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Introduction 

Appellant respectfully appeals the decision of Examiner Kaj K. Olsen dated April 
26, 2006, finally rejecting claims 1 and 10-13, i.e., all of the claims still pending in the 
present application which have not been withdrawn from consideration. This appeal is 
directed to these claims. 
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(i) Real party in interest: 

The real party in interest in this appeal is Thermo Orion, Inc., the assignee of the 
subject application, which is a subsidiary of Thermo Electron Corporation. 
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(ii) Related appeals and interferences: 

Appellant hereby confirms that there are no related prior or pending appeals 
and/or interferences regarding this application. Likewise, there are no prior or pending 
related judicial proceedings. 
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(iii) Status of claims: 

Claims 1 and 10-13 are being appealed. The status of all claims filed in this 
application is as follows: 

1. (Rejected) A combination glass pH electrode including a sensing 
electrode, a reference electrode possessing a standard potential, an outer tube having a 
liquid junction, an inner tube centrally located within the outer tube and connected to the 
outer tube by a top seal and a bottom seal, a reference electrolyte compartment located 
between the inner and outer tubes and the top and bottom seals having an opening in the 
outer tube, and reference electrolyte within the reference electrolyte compartment, 

wherein the improvement comprises: 

incorporation of a reference electrolyte compartment vent that minimizes 
moisture loss or pick-up from the surroundings yet under the influence of a partial 
vacuum created inside the reference electrolyte compartment, admits sufficient air to 
permit flow of added reference electrolyte through the liquid junction under the influence 
of gravity; 

whereby the reference electrolyte is kept constant and the standard potential of the 
reference electrode is thereby stabilized; 

whereby the combination glass pH electrode needs no calibration for up to two 

years. 

2. (Withdrawn) An electrode as in Claim 1, where the noble metal in the 
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pH half-cell comprises platinum. 

3. (Withdrawn) An electrode as in Claim I, where the noble metal in the 
reference half-cell comprises platinum. 

4. (Withdrawn) An electrode as in Claim 1, where the electrolyte in the pH 
half-cell comprises phosphate or borate buffer to stabilize the pH and a mixture of iodide 
and triiodide to stabilize the oxidation-reduction potential. 

5. (Withdrawn) An electrode as in Claim 4, where the electrolyte in the pH 
half-cell has a pH slightly different from 7.00 in order to generate a potential across the 
pH bulb that cancels the potential across the liquid junction when the electrode is in pH 
7.00 buffer so that the overall potential of the electrode is nearly zero. 

6. (Withdrawn) An electrode as in Claim 5, where the electrolyte 
composition in the pH half-cell comprises 4MKI, 0.0069 M KI 3 , 0.2 M H 3 B0 3 , adjusted 
to pH 7.05 with KOH. 

7. (Withdrawn) An electrode as in Claim 1, where the electrolyte in the 
reference half-cell comprises phosphate or borate buffer and a mixture of iodide and 
triiodide to stabilize the oxidation-reduction potential. 

8. (Withdrawn) An electrode as in Claim 7, where the electrolyte 
composition in the reference half-cell comprises 4 M KI, 0.0069 M KI 3 , 0.2 M H 3 B0 3 , 
adjusted to pH 7.05 with KOH. 



9. 



(Withdrawn) An electrode as in Claim 1, where the porous, inert material 
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comprises porous ceramic. 

10. (Rejected) An electrode as in Claim 1, where the opening to the 
reference electrolyte compartment is covered with an elastomeric septum closure that is 
perforated to permit insertion of a tube which by reason of its small inside diameter 
compared to its length serves to minimize diffusion of moisture into or out of the 
reference electrolyte compartment yet serves to admit sufficient air to allow electrolyte 
flow from the reference electrolyte compartment through the liquid junction under the 
influence of gravity. 

11. (Rejected) An electrode as in Claim 10, further comprising a 
removable tube inserted into the perforation of the elastomeric septum closure, said tube 
having an inner diameter of about 0.5 mm and a length of about 10 mm, said tube being 
temporarily removed in order to replenish the reference electrolyte. 

12. (Rejected) An electrode as in Claim 1, where the opening to the 
reference electrolyte compartment is covered with an elastomeric septum closure with a 
slit, said slit by reason of the substantial but not absolute barrier it provides between the 
reference electrolyte compartment and outside environment serving to minimize diffusion 
of moisture into or out of the reference electrolyte compartment yet serving to admit 
sufficient air to allow electrolyte flow from the reference electrolyte compartment 
through the liquid junction under the influence of gravity and at the same time serving to 
allow convenient replenishment of reference electrolyte by any liquid delivery means 
with delivery tip shaped so as to be able to pry open the slit, said slit then closing upon 
removal of delivery tip by reason of the restorative tendency of the elastomeric septum 
closure. 
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13. (Rejected) An electrode as in Claim 12, where the material of the 
septum closure comprises a silicone elastomer with a durometer of from about 30 to 
about 45. 

14. (Withdrawn) An electrode as in Claim 1, where the storage sleeve seal 
between the sleeve and electrode may be effected in a manner not limited to the 
following: the sleeve is composed of an elastomeric material having a durometer between 
75 and 80, and forms a seal with the electrode cap upon insertion of the electrode into the 
sleeve. 

15. (Withdrawn) An electrode as in Claim 1, where the absorbent material in 
the storage sleeve comprises glass wool. 
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(iv) Status of amendments: 

Appellant has not filed any amendment subsequent to the Final Rejection issued 
on April 26, 2006. 
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(v) Summary of claimed subject matter: 

Claims 1 and 10-13 are on appeal herein. Claims 10-13 depend either directly or 
indirectly from claim 1 . 

An explanation of the invention defined in the claim 1 is provided in the 
specification as filed, particularly at page 6, lines 1-5, page 7, lines 1-4, page 9, lines 13- 
31, page 14, line 4 to page 15, line 9, page 18, lines 4-26, and also in Figures 1, 3, 4 and 
6. Claim 1 relates generally to a combination glass pH electrode having a reference 
electrolyte compartment vent (element 2 in Figure 1 and element 21 in Figures 3 and 4) 
that is small enough to minimize diffusion of moisture into and out of the compartment, 
so that any change in the composition of the reference electrolyte over time by moisture 
loss or pick-up from the surroundings is minimized. By thus keeping the reference 
electrolyte constant, the standard potential of the reference electrode is stabilized. The 
stabilized standard potential advantageously provides a combination glass pH electrode 
which needs no calibration for up to two years. Yet the recited vent is not completely 
sealed, but under the influence of a partial vacuum created inside the reference electrolyte 
compartment by the flow of electrolyte out of the compartment through the liquid 
junction, admits sufficient air to permit flow of additional reference electrolyte through 
the liquid junction under the influence of gravity. 

An explanation of the invention defined in claim 10 is provided in the 
specification as filed, particularly at page 8, lines 12-19 and in Figure 1. Claim 10 
defines an embodiment of the invention wherein the reference electrolyte compartment 
vent comprises an elastomeric septum closure that is perforated to permit insertion of a 
tube of small inside diameter (element 2 in Figure 1), which functions to minimize 
diffusion of moisture and yet admits sufficient air to allow flow of reference electrolyte 
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through the liquid junction under gravity. 

An explanation of the invention defined in claim 11 is provided in the 
specification as filed, particularly at page 14, lines 4-13 and in Figure 1. Claim 11 
defines an embodiment of the invention wherein a removable tube (element 2 in Figure 
1) having an inner diameter of about 0.5 mm and a length of about 10 mm is inserted into 
the perforation of the elastomeric septum closure, the tube being temporarily removed in 
order to replenish the reference electrolyte. 

An explanation of the invention defined in claim 12 is provided in the 
specification as filed, particularly at page 8, lines 21-31 and page 14, lines 15-31, and in 
Figures 3 and 4. Claim 12 defines an embodiment of the invention wherein the reference 
electrolyte compartment vent comprises an elastomeric septum closure with a slit 
(element 21 in Figures 3 and 4), which functions to minimize diffusion of moisture into 
and out of the compartment, and yet admits sufficient air to allow flow of reference 
electrolyte through the liquid junction under gravity. The slit advantageously functions 
to allow convenient replenishment of reference electrolyte by any liquid delivery means 
with a tip shaped to pry open the slit, such as a needle, a pipet tip, or a bottle with a 
conically shaped tip. The slit will re-close after removal of the delivery tip. 

An explanation of the invention defined in claim 13 is provided in the 
specification as filed, particularly from page 8, line 31 to page 9, line 2. Claim 13 defines 
an embodiment of the invention wherein the material of the elastomeric septum with a 
slit comprises silicone elastomer with a durometer of from about 30 to about 45. 



REMAINDER OF PAGE INTENTIONALLY BLANK 



Appeal Brief 
U.S.S.N. 10/074,219 
Page No. 12 of 58 



Appeal Brief 
U.S.S.N. 10/074,219 
Page No. 13 of 58 



(vi) Grounds of rejection to be reviewed on appeal: 

Four rejections have been maintained by the Examiner: 
Rejection No. 1: 

Claims 1 and 10-13 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Rejection No. 2: 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Frollini, Jr. et 
al. (USP 4,608,148). 

Rejection No. 3: 

Claim 1 in the alternative is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frollini, Jr. et al. (USP 4,608,148). 

Rejection No. 4: 

Claim 1 in the alternative is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frollini, Jr. et al. in view of Subsara et al. (USP 4,543,175) or 
Marsoner et al. (USP 5,160,420). 
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(vii) Argument: 

Rejection No. 1: 

35 U.S.C. § 112, second paragraph, rejection: 

Claims 1 and 10-13 have been rejected under 35 U.S.C. § 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. Reversal of this rejection is respectfully 
requested. 

The following comments apply to each of the rejected claims, which are further 
argued individually below. Appellant respectfully submits that these claims are NOT to 
be considered as a group herein, and that each claim is patentable individually for the 
reasons set forth here and as set forth below. Accordingly, the following comments 
relate to each of the rejected claims, but are provided here once for the Board's 
consideration. Appellant further argues each claim separately, below. Accordingly, 
each claim must be considered on its own merits. 

General arguments against the Section 112, second paragraph, rejection of each of 
the claims: 

The functional language "minimizes moisture loss or pickup from the 
surroundings" recited in claim 1 and "minimize diffusion of moisture into or out of the 
reference electrolyte compartment" recited in claims 10 and 12, in combination with the 
functional language "admits sufficient air" recited in claims 1, 10 and 12, do serve to 
provide clear metes and bounds to distinguish the present invention over a prior art vent 
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structure. These terms define a range of air flow through the recited vent that would keep 
the reference electrolyte constant, stabilize the standard potential of the reference 
electrolyte, and provide a combination glass pH electrode which needs no calibration for 
up to two years, as recited in claim 1 . 

The Examiner objects to Appellant's use of the functional language "minimizes" 
to mean providing for a low level of moisture loss or pickup, instead of an absolute 
minimum which is obtained by a sealed vent, as confusing and unclear. However, one of 
ordinary skill in the art reading the claims as a whole would not be confused by the term 
"minimizes" because he would understand that "minimizes" does not refer to a sealed 
vent but to a very small open vent, because a vent that is sealed cannot "admit sufficient 
air to permit flow of added reference electrolyte thought the liquid junction under the 
influence of gravity." The skilled artisan should be able to at least empirically determine 
a range of vent sizes that falls within the "minimizes" and "admits sufficient air" 
limitations, and also meets the "whereby the combination glass pH electrode needs no 
calibration for up to two years" limitation. Therefore, "minimizes" and "admits 
sufficient air" can be clearly construed by the skilled artisan as defining the range of vent 
sizes that provide a combination glass pH electrode which "needs no calibration for up to 
two years." 

At page 8 of the Final Office Action, the Examiner argues that the concept of 
when calibration is needed is not definite, but entirely relative. Appellant does not 
understand the Examiner's reasoning: 

"If one doesn't use the electrode for an extended period of time, one 
doesn't "need" any calibration." 
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But a pH electrode is a tool meant to be used. A combination glass pH electrode 
of the prior art that has not been used for an extended period of time would still need 
calibration immediately before it is used again, regardless of the length of time it has 
remained unused. In contrast, if Appellant's inventive pH electrode is left unused for a 
period of time up to two years, it would not need calibration before it is used again. The 
Examiner also asserts: 

"If one doesn't desire a high accuracy, then on also doesn't "need" very 
frequent calibration." 

If the skilled artisan does not require a high degree of accuracy, he would use a 
cheaper and easier method for measuring pH, such as pH paper. The skilled artisan would 
not waste an expensive piece of lab equipment, such as a pH electrode, on rough pH 
measurements. Only if the skilled artisan desires a high degree of accuracy would he use 
a pH electrode as a measuring tool. In order to maintain a high degree of accuracy, the 
pH electrodes of the prior art need to be calibrated frequently, certainly more frequently 
than once every two years. Page 18, third paragraph of the specification discloses that a 
standard pH electrode without the vent of invention has a drift of about 1 .2 pH units a 
year if it is not calibrated (see also Figure 7). This error is unacceptable and would 
require calibration more frequently than once a year, because the required accuracy for 
many, if not most, pH measurements is about 0.1 pH units (specification, page 18, second 
paragraph). In contrast, the pH electrode of invention incorporating the recited vent is 
shown to have a pH drift of about 0.02 pH units per year, and maximally about 0.07 pH 
units over two years (specification, page 18, second paragraph, see also Figure 6). This 
is within the usual 0.1 pH unit accuracy requirement, so the pH electrode of invention 
does not need calibration for up to two years. 
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The Examiner is admittedly unaware of any industrial standard for calibration of 
combination pH electrodes. Appellant respectfully submits excerpts from Thermo 
Orion's 2001 product catalog as evidence of standard calibration frequency in the art 
before the filing date of the present application (included in the Evidence Appendix). At 
the bottom of page 59, the catalog instructs the pH electrode user: 

"Calibration verifies [pH] electrode slope and proper function. At least 
once a day, calibrate with two or three buffers or standards that bracket the 
expected sample range." (Emphasis added.) 

Appellant also submits a Walchem pH electrode user manual dated November 
2004 and a Digital Analysis Corp. webpage printout on pH probe maintenance (both 
included in the Evidence Appendix) as evidence of current standard calibration frequency 
for pH electrodes that do not incorporate the vent of present invention. At page 10 under 
the title "Frequency of Calibration," the Walchem user manual instructs the pH electrode 
user: 

"Although the frequency of calibration is solely the responsibility of the 
user, once a week is the longest recommended interval between calibrations." 
(Emphasis added.) 

At page 2 of the webpage printout, Digital Analysis Corp. instructs the pH 
electrode user: 

"pH Probes will normally require weekly or monthly cleanings and 
monthly calibrations. The actual frequency is a function of the installation 
environment but could be as often as a couple of times a day." (Emphasis 
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added.) 

So from the above evidence, one can see that industrial standards for calibration 
frequency of combination pH electrodes that do not incorporate the vent of present 
invention run from a couple of times a day to once a month. This frequency remains the 
industrial standard even after the filing date of Appellant's patent application up to the 
present. Thus, Appellant's inventive combination glass pH electrode which needs no 
calibration for up to two years is a significant contribution over the industrial standard, 
which requires at least monthly calibrations. 

For at least the above reasons, claims 1 and 10-13 do particularly point out and 
distinctly claim the subject matter which Appellant regards as the invention. 
Accordingly, the 35 U.S.C. § 1 12, second paragraph rejection should be reversed. 

Specific Individual Claim Arguments: 

Claim 1: 

As set forth above, the vent limitation "minimizes moisture loss or pick-up from 
the surroundings yet under the influence of a partial vacuum created inside the reference 
electrolyte compartment, admits sufficient air" is clearly defined by the further limitation 
"whereby the combination glass pH electrode needs no calibration for up to two years." 
Accordingly, the § 112, second paragraph rejection should be reversed. Such action is 
respectfully requested. 



Claim 10: 
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This dependent claim further defines the structure of vent of claim 1 as the 
opening to the reference electrolyte compartment covered with an elastomeric septum 
closure that is perforated to permit insertion of a tube which serves to "minimize 
diffusion" and yet "admit sufficient air." The functional limitations "minimize diffusion" 
and "admit sufficient air" are clearly defined by the limitation of claim 1 "whereby the 
combination glass pH electrode needs no calibration for up to two years." As set forth 
above, the need for calibration is not completely relative, but is defined by industry 
standards and usual accuracy requirements. Accordingly, the § 112, second paragraph 
rejection should be reversed. Such action is respectfully requested. 

Claim 11: 

This dependent claim further defines the vent of claims 1 and 10 as comprising a 
removable tube with the recited dimensions inserted into the perforation of the 
elastomeric septum closure. Claim 11 clearly defines the structure that serves to 
"minimize diffusion," "admit sufficient air," and provide a pH electrode that "needs no 
calibration for up to two years" as the tube having an inner diameter of about 0.5 mm and 
a length of about 10 mm which is inserted into the perforation of the elastomeric septum 
closure that covers the opening in the reference electrolyte compartment. Accordingly, 
the § 112, second paragraph rejection should be reversed. Such action is respectfully 
requested. 

Claim 12: 

This dependent claim further defines the structure of the vent of claim 1 as the 
opening to the reference electrolyte compartment covered with an elastomeric septum 
closure with a slit, which provides a substantial but not absolute barrier between the 
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reference electrolyte compartment and the outside environment, and so serves to 
"minimize diffusion" and yet "admit sufficient air." The functional limitations 
"minimize diffusion" and "admit sufficient air" are clearly defined by the limitation of 
claim 1 "whereby the combination glass pH electrode needs no calibration for up to two 
years." As set forth above, the need for calibration is not completely relative, but is 
defined by industry standards and usual accuracy requirements. Accordingly, the § 112, 
second paragraph rejection should be reversed. Such action is respectfully requested. 

Claim 13: 

This dependent claim further defines the structure of the vent of claims 1 and 12 
where the material of the septum closure comprises a silicone elastomer with a durometer 
of from about 30 to about 45. Claim 13 clearly defines the structure that serves to 
"minimize diffusion," "admit sufficient air," and provide a pH electrode that "needs no 
calibration for up to two years." Again, the functional limitations "minimize diffusion" 
and "admit sufficient air" are clearly defined by the limitation of claim 1 "whereby the 
combination glass pH electrode needs no calibration for up to two years." As set forth 
above, the need for calibration is not completely relative, but is defined by industry 
standards and usual accuracy requirements. Accordingly, the § 112, second paragraph 
rejection should be reversed. Such action is respectfully requested. 

For the foregoing reasons, Appellant respectfully submits that reversal of the § 
1 12, second paragraph rejection of claims 1 and 10-13 is proper. 
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Rejection No. 2: 

35 U.S.C. § 102(b) rejection: 

Claim 1 has been rejected under 35 U.S.C. § 102(b) as being anticipated by 
Frollini, Jr. et al. (USP 4,608,148) (hereinafter "Frollini"). Reversal of this rejection is 
respectfully requested. 

Arguments against the Section 102(b) rejection claim 1: 

Anticipation requires identity of invention. Frollini fails to anticipate claim 1 
because Frollini neither teaches nor suggests the pH electrode of invention comprising a 
reference electrolyte compartment vent that minimizes moisture loss or pick-up from the 
surroundings, yet under the influence of a partial vacuum created inside the reference 
electrolyte compartment, admits sufficient air to permit flow of added reference 
electrolyte through the liquid junction under the influence of gravity; whereby the 
reference electrolyte is kept constant and the standard potential of the reference electrode 
is thereby stabilized; whereby the combination glass pH electrode needs no calibration 
for up to two years. 

The Examiner points to the opening 50 of unspecified dimensions in the outer 
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tube shown in Figure 1 of Frollini as the structure that meets the language of claim 1, 
asserting that the limitation "needs no calibration for up to two years" is unclear, 
indefinite, and relative. However, as set forth above, industrial standards do exist for 
calibration frequency of prior art combination pH electrodes that do not incorporate the 
vent of present invention, running from a couple of times a day to at least once a month. 
Thus the limitation "needs no calibration for up to two years" clearly defines a 
contribution over the prior art. Accordingly, the terms "minimizes" and "admits 
sufficient air" can be clearly construed by the skilled artisan as defining the range of vent 
sizes that provide a combination glass pH electrode which "needs no calibration for up to 
two years." 

The pH electrode of Frollini is one of the prior art structures for which the present 
invention is a contribution over. The large opening 50 in Figure 1 of Frollini corresponds 
to the opening (17) in Figures 1, 3, and 4 of the specification and the "opening in the 
outer tube" as recited in the preamble of claim 1. The large opening 50 in the pH 
electrode of Frollini is the type found in prior art pH electrodes that produce the large 
standard potential drift shown in Figure 7 and described at page 18, third paragraph, of 
the specification. Because these prior art pH electrodes exhibit a large standard potential 
drift of about 1.2 pH units per year (page 18, third paragraph), one of skill in the art 
would find it necessary to calibrate these prior art pH electrodes more often than once a 
year, and certainly more often than every two years, to obtain reasonably accurate 
measurements within about 0.1 pH units (see page 18, second paragraph). The present 
invention, two embodiments of which are shown in Figures 1,3, and 4 of the present 
application, significantly decreases the size of opening (17) (corresponding to Frollini's 
opening 50) in order to minimize moisture loss and pick-up from the surroundings and 
yet admit sufficient air, so that the pH electrode needs no calibration for up to two years. 
Frollini certainly does not teach or suggest a pH electrode that needs no calibration for up 
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to two years. Frollini does not even mention calibration frequency. The pH electrode 
taught by Frollini is of the type that is shown in the present application to exhibit a large 
standard potential drift. The skilled artisan would find that for normal operation, the pH 
electrode of Frollini needs calibration according to industry standards, at the very least 
once a month. 

For the above reasons, Frollini fails to teach or suggest each and every limitation 
of claim 1, so Frollini fails to anticipate claim 1. Accordingly, the 35 U.S.C. § 102(b) 
rejection should be reversed. 
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Rejection No. 3: 

35 U.S.C. § 103(a) rejection: 

Claim 1 has been rejected in the alternative under 35 U.S.C. § 103(a) as being 
unpatentable over Frollini. This is a new rejection that has not been presented in 
previous Office Actions. Nevertheless, Appellant is presenting arguments below against 
this new rejection. Reversal of the rejection is respectfully requested. 

Arguments against the Section 103(a) rejection of claim 1: 

Frollini fails to teach or suggest each and every limitation of claim 1 for the 
reasons presented in arguments above against the 35 U.S.C. § 102(b) rejection over 
Frollini. Applicant has defined "minimizes," "admits sufficient air," and "needs no 
calibration for up to two years" with sufficient specificity to read free of the teachings of 
Frollini. Contrary to the Examiner's opinion, Figures 2 and 3 of Frollini do not teach or 
suggest that the liquid junction (136 or 236) can be located on the outer tube. Figures 2 
and 3 of Frollini appear to show sealing between the inner tube and the outer tube, 
though no details are given about these seals. The liquid junctions 136 and 236 are 
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roughly depicted at the edges of the outer tubes and the bottom seals. Frollini, by clearly 
depicting liquid junction 36 located on bottom seal 52 in Figure 1, suggests to the skilled 
artisan that the liquid junctions 136 and 236 are analogously located on bottom seals in 
Figures 2 and 3. In addition, Frollini explicitly states at col. 4, lines 60-65 and at col. 5, 
lines 8-13 that elements 136 and 236 indicate elements identical or substantially identical 
to the corresponding element 36 in Figure 1. Thus, Frollini suggests that liquid junctions 
136 and 236 are located in bottom seals in an identical manner as liquid junction 36. 
Frollini provides no suggestion or motivation to modify liquid junction 36 of Figure 1 
from being on the bottom seal to being on the outer tube. The Examiner is using 
impermissible hindsight reconstruction based on Appellant's disclosure to modify the 
teaching of Frollini to move the position of liquid junction from the bottom seal as taught 
to the outer tube, as recited in claim 1 . 

For the above reasons, Frollini fails to teach or suggest each and every limitation 
of claim 1 , and also fails to provide motivation to modify its teachings, so Frollini fails to 
render claim 1 obvious. Accordingly, the 35 U.S.C. § 103(a) rejection should be 
reversed. 
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Rejection No. 4: 

35 U.S.C. § 103(a) rejection: 

Claim 1 has been rejected in the alternative under 35 U.S.C. § 103(a) as being 
unpatentable over Frollini in view of Subsara et al. (USP 4,543,175) (hereinafter 
"Subsara") or Marsoner et al. (USP 5,160,420) (hereinafter "Marsoner"). Reversal of the 
rejection is respectfully requested. 

Arguments against the Section 103(a) rejection of claim 1: 

As presented in arguments above, Frollini fails anticipate or render obvious claim 
1 . The opening 50 of Frollini is not capable of minimizing moisture loss or pick-up yet 
admitting sufficient air so that the combination glass pH electrode needs no calibration 
for up to two years. Subara and Marsoner both fail to remedy the deficiencies of Frollini. 

It would not be obvious to combine refill sleeve 20 of Subsara with the pH 
electrode of Frollini to arrive at the invention of claim 1, for the following reasons. The 
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Examiner relies on Subsara to provide motivation to combine refill sleeve 20 with the pH 
electrode of Frollini, so that opening 50 of the pH electrode can be sealed so as to prevent 
electrolyte loss when the electrode is not being operated. But a sealed pH electrode is not 
Appellant's claimed invention. The pH electrode of claim 1 incorporates "a reference 
electrolyte compartment vent that minimizes moisture loss or pick-up from the 
surroundings yet under the influence of a partial vacuum created inside the reference 
electrolyte compartment, admits sufficient air to permit flow of added reference 
electrolyte through the liquid junction under the influence of gravity." The Examiner 
admits that Subsara fails to teach or suggest using the sleeve as a partial obscurant of the 
refill opening, but asserts that the sleeve is capable of partially obscuring the opening 
until it met the claim limitations, and so claim 1 is obvious. This is a case of 
impermissible hindsight reconstruction, since Subsara fails to provide motivation to 
modify its sealed opening to a partially obscured opening. Even if one of ordinary skill 
in the art were motivated to combine Subsara with Frollini, neither reference provides 
teaching, suggestion, or motivation to permanently partially obscure the opening in the 
reference electrolyte compartment. Even if the sleeve of Subsara is capable of partially 
obscuring the opening to meet the claim limitations, the skilled artisan would not do so 
without motivation, so the pH electrode with the vent of invention is not obvious over the 
combination of Subsara and Frollini. 

It would not be obvious to combine the automatic reference electrolyte refill 
system of Marsoner with the pH electrode of Frollini to arrive at the invention of claim 1, 
for the following reasons. The Examiner relies on Marsoner to provide motivation to 
combine sealed tubes 21 and 22 with the pH electrode of Frollini, so that reference 
electrolyte can be automatically delivered and undesirable mixing of sample and 
electrolyte can be avoided. However, Appellant does not claim or disclose automatic 
delivery of reference electrolyte. Nor is undesirable mixing of sample and electrolyte 
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prevented by sealed tubes 21 and 22 in Marsoner. On the contrary, undesirable mixing of 
sample and electrolyte is prevented by capillary tube 53, as disclosed by Marsoner at col. 
6, lines 3-14 (below). 

"Since the interior of the reference electrode is subject to a lower 
hydrostatic pressure during the process of measurement because of the lower 
position of the KC1 storage tank 28, sample liquid may enter the reference 
electrode via the diaphragm 51. It will flow into the capillary tube 53 
immediately behind the diaphragm 51, and an undesirable mixing of the 
electrolyte and the sample liquid is thus avoided. The sample liquid which has 
entered the reference electrode will leave again during the cleaning cycle, during 
which a partial vacuum is established in the measuring channel, and may be 
rinsed off." 

Therefore, Marsoner fails to provide motivation to combine sealed tubes 21 and 
22 with the pH electrode of Frollini to arrive at the claimed invention. 

Even if Marsoner did provide motivation to combine, the combination of 
Marsoner with Frollini fails to teach or suggest each and every claim limitation. As the 
above quotation shows, Marsoner does not teach or suggest the claim limitation "yet 
under the influence of a partial vacuum created inside the reference electrolyte 
compartment, admits sufficient air to permit flow of added reference electrolyte through 
the liquid junction under the influence of gravity." Instead of reference electrolyte 
flowing through the liquid junction as recited, Marsoner discloses that under the 
influence of lower hydrostatic pressure inside the reference electrode, sample liquid 
flows into the reference electrode. In addition, Marsoner discloses at col. 6, lines 15-16 
that "the reference electrode 50 represents a closed system." Therefore, the sealed tubes 
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21 and 22 of Marsoner cannot "admit sufficient air," as recited in claim 1. Since the 
system of Marsoner cannot "admit sufficient air to permit flow of added reference 
electrolyte through the liquid junction under the influence of gravity," reference 
electrolyte must be forced through the fine-pored diaphragm 51 (col. 5, line 65 to col. 6, 
line 3), "This [reference] electrode is closed off by a fine-pored diaphragm 51, through 
which a small dose of [reference electrolyte] KC1 may be forced at the beginning of each 
measurement or pH calibration." So Marsoner also fails to disclose flow of reference 
electrolyte through the liquid junction under the influence of gravity, as recited in claim 
1. Finally, Marsoner fails to teach or suggest that sealed tubes 21 and 22 are able to 
stabilize the standard potential of the reference electrode and provide a combination glass 
pH electrode that needs no calibration for up to two years. 

For the foregoing reasons, the cited references fail to provide motivation to 
combine teachings, and even if they did provide motivation, the combination of teachings 
fails to teach or suggest each and every limitation of claim 1 . The Examiner is using 
impermissible hindsight reconstruction based on Appellant's disclosure to modify the pH 
electrode of Frollini with sealed tubes 21 and 22 of Marsoner, or with the refill sleeve 20 
of Subsara. Accordingly, the 35 U.S.C. § 103(a) rejection of claim 1 over Frollini in 
view of Marsoner or Subsara should be reversed. 
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Conclusion: 

For the reasons set forth above, Appellant respectfully requests that the Board 
reverse the Examiner in this application. 

TIME EXTENSION REQUEST 

Appellant respectfully requests a two-month extension of time for the filing of 
this brief. The original submission deadline was 26 September 2006. This filing is being 
made on or before November 26, 2006. 

FEE AUTHORIZATION 

Please charge all fees due in connection with this filing to our Deposit Account - 
No. 19-0733. 

Respectfully submitted, 
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/Ernest V. Linek/ 



Ernest V. Linek (29,822) 

Attorney for Appellant 

BANNER & WITCOFF, LTD. 

28 State Street, 28 th Floor 

Boston, MA 02109-1775 

Tel: (617) 720-9600 

Fax: (617) 720-9601 

E-Mail: ELinek@bannerwitcoff.com 



Date: 21 November 2006 
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(viii) Claims appendix: 

The following is an appendix containing a copy of the claims involved in the 
appeal (double spaced). 

1. A combination glass pH electrode including a sensing electrode, a 
reference electrode possessing a standard potential, an outer tube having a liquid 
junction, an inner tube centrally located within the outer tube and connected to the outer 
tube by a top seal and a bottom seal, a reference electrolyte compartment located between 
the inner and outer tubes and the top and bottom seals having an opening in the outer 
tube, and reference electrolyte within the reference electrolyte compartment, 

wherein the improvement comprises: 

incorporation of a reference electrolyte compartment vent that minimizes 
moisture loss or pick-up from the surroundings yet under the influence of a partial 
vacuum created inside the reference electrolyte compartment, admits sufficient air to 
permit flow of added reference electrolyte through the liquid junction under the influence 
of gravity; 

whereby the reference electrolyte is kept constant and the standard potential of the 
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reference electrode is thereby stabilized; 

whereby the combination glass pH electrode needs no calibration for up to two 

years. 

10. An electrode as in Claim 1, where the opening to the reference electrolyte 
compartment is covered with an elastomeric septum closure that is perforated to permit 
insertion of a tube which by reason of its small inside diameter compared to its length 
serves to minimize diffusion of moisture into or out of the reference electrolyte 
compartment yet serves to admit sufficient air to allow electrolyte flow from the 
reference electrolyte compartment through the liquid junction under the influence of 
gravity. 

11. An electrode as in Claim 10, further comprising a removable tube inserted 
into the perforation of the elastomeric septum closure, said tube having an inner diameter 
of about 0.5 mm and a length of about 10 mm, said tube being temporarily removed in 
order to replenish the reference electrolyte. 

12. An electrode as in Claim 1, where the opening to the reference electrolyte 
compartment is covered with an elastomeric septum closure with a slit, said slit by reason 
of the substantial but not absolute barrier it provides between the reference electrolyte 
compartment and outside environment serving to minimize diffusion of moisture into or 
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out of the reference electrolyte compartment yet serving to admit sufficient air to allow 
electrolyte flow from the reference electrolyte compartment through the liquid junction 
under the influence of gravity and at the same time serving to allow convenient 
replenishment of reference electrolyte by any liquid delivery means with delivery tip 
shaped so as to be able to pry open the slit, said slit then closing upon removal of 
delivery tip by reason of the restorative tendency of the elastomeric septum closure. 

13. An electrode as in Claim 12, where the material of the septum closure 
comprises a silicone elastomer with a durometer of from about 30 to about 45. 



REMAINDER OF PAGE INTENTIONALLY BLANK 



Appeal Brief 
U.S.S.N. 10/074,219 
Page No. 35 of 58 

(ix) Evidence appendix: 

Appellant believes that the prior art cited by the Examiner in support of the 
rejections need not be attached here, as these documents are already part of the record in 
this appeal. 

Appellant respectfully submits herewith excerpts from Thermo Orion's 2001 
product catalog (pages 34-38) as evidence of the industrial standard for calibration 
frequency of pH electrodes known in the art before the filing date of the present 
application. 

Appellant respectfully submits herewith a Walchem pH electrode user manual 
dated November 2004 (pages 39-50), and a Digital Analysis Corp. webpage printout on 
pH probe maintenance (pages 51-54) as evidence of the current industrial standard for 
calibration frequency of pH electrodes that do not incorporate the vent of present 
invention. 

At page 8 of the Response to Office Action filed February 14, 2006, Appellant 
distinguishes the claimed pH electrode over the pH electrode of the prior art, because the 
claimed pH electrode provides a stabilized reference potential (as evidenced by Figure 6 
compared to Figure 7 of the specification as filed) so that the claimed pH electrode does 
not need calibration for up to two years, whereas the prior art pH electrode requires 
calibration more often than every two years. At page 8 of the Final Office Action dated 
April 26, 2006, the Examiner admits lack of knowledge of any industrial standard for 
calibration of pH electrodes, and so presumes that needing no calibration for up to two 
years is not a definite limitation. Appellant herein submits supplemental evidence of the 
industry standard for frequency of calibration of the prior art pH electrode, ranging from 
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more than once a day to at least once a month. 
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DH/ISE 



pfiORP and ISE Theory 
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WALCHEM WEL Series pH/ORP ELECTRODES 



1.0 Operation 

li i i i t ; i j 1 I i J T elect d 

con.iii.ts 1 replaceable pfl t ORP electrode cartridge, i Ui 1 housing which may 1 contain 

sempcratlite compensation clement and/or a rvMzbte differential-type preamo-tif ier with sohaiion 
ground, and a reooming nut end adapter foe in-line mounted mode];. 

Electrode Cartridges: 

if i ire ihf c til * 6ael be suited o sp < fie i >r t 

WEI P.HF-NN is aflat urface glass pH electrode bich will uncibt elite tilim tar pptic 
and wslf perform espeeittlty well it die solution tend; to coat an electrode with solids or oils. 

WEL-PHB-NN is a buib-tvpe glass pl-1 electrode which will fyfiction wet! in clean chemical applica- 
tions. 

WEL-PHH-NN is a flat surface glass pH electrode »hic) i res; in to attack by acidic 

linen J solution « wot t ! t o 1 H electrode 

rfeete is one choice of OR I 1 Ige. The WB1.-MVP-NN i ilaf sarriace platinum 

lectwfc Mel i in u v r tan\ application. 

Electrode Housings: 

There are six housings available, which n;e selected based upon Ibc t>'pe or electrode canndge taed. 
itii he type i > o l mwcted 

1 IS- J onta Pi 1000 a w ten i.A'l in era. and 

1 ferential preamplifier with solution g tnd.T.ni f urn i t tiot) vhet he 

error due to changing temperature is significant to your process 'see table below), and the instrument 
that the eiectrod win contract ic eittte ioe not have an ml t plifi . ih WPH 

I oil t i feet It 

lei Id tt a he ppli ns wee no ATC is used. It h supplied witti a 20 ft. csbJ 

wttii tinned leads. 

The K127SS housing is identical to the 102581 bousing except it uses a PtIOO ATC element. 

i , ' i lift i t t < 

t ! ne > f i roperawre 

itisigttifs tto pe t have it i j 1 1 r t 

he WPH WKI serie i e than 20-30 feet awe 1 old also r eed with an 

ORP cartridge, since thete is no ATC used in ORP applications, St is supplied with a 20 ft. cable with 
tinned leads. 
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rhe 102582 hoi • • C element with solution groand, but does NOT 

contain the ptean plificr This is used in pH applications "here the error due to temperature is 

■s tii w poxes andtb instrument to be attached \ pliikt i»h 

jl t V i 1 > t i'\ 11 b 1 £ 3 \ t i t >t a > t t i u L it 

should not be used in ORP applications. St is supplied with a 20 ft- cable with a BN< connector Sot 
the pH signal aad finned lead « 1 id so { und signals. 

The 102759 housing is identical to the 102582 housing except it uses a PtlOO ATC element 

! I t J n ATC element, n tl j p* rrt] 1 r h id! u r 

or ORP applications where the error due to temperature is insignificant to your process, and the 
instrument u h L itt u 1 } «m u t ok S n , i ] , , i t V 2 n 2m n 2"t 

series), and will be located within 20-30 feet of the -electrode, ft is supplied wife a 20 ft coax cable 
wife a BNC connector. 



pH Temperature Error Table 
pH 


*C 




3 


4 


BUSES 






j 


10 


11 


12 




' .30 


KIBQ1H3I 1 






!2- 


.18 


.24 


.30 






E9 








h> 


.09 


.12 


,15 


25 


'« 


0 


0 


« 


0 « 


0 




o bio 


0 : 


35 






IB 




h> 


I'" 


.12 


.15 




,30 


.24 


.18 


,12 


Ml- o 






12 


.18 




.30 




■ 


.36 




.18 




| .09 


.18 


.27 


.36 


~* 




.60 


.48 


.36 






,24 


.36 


.48 


.60 


75 




,60 


.45 


,30 




,30 


,45 


AO 




85 


.90 




.54 


.36 


.18 ^ 


1 .« 


36 


.54 




,90 




than J pH Brro 


Range 




1 0 pH Error H 


arige 







Mounting Adapters: 

For in-liii spp cation included will be t mmmtsm. erlih u 1 !' M'Ties, 

id the nut tb i 1 to the acla 

for submersion applications, all that is required is a standard 1 ! ' NPTF threaded coupling and the 
i, i I i t tl piiv fhese parts are supplied by fee user. 



2,0 Installation: — 

General Guidelines 

Note: Alter removing the electrode from fee soaker bottle, be sure to remove the large o-ting from 
fee electrode. I bis o-ring prevents soaker solution from leaking out of die bottle and is not part of 
the electrode. 

Instructions for mounting fee electrode into the process solution will vary greatly with the type of 
electrode and the circumstances that are s < in t t ere ut am genera 

guidelines to assist you. Refer aiso to the typical installation drawings. g 2 M 
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Hiss Jn od. should )c nounied such ti)*tite Measuring surfeces will always stay wet. If the 
electrode dries out, it will respond slowly to changing pH/ORP values for 24 hours, and if dried out 
repeatedly, wiSt fail prematurely, 

, 1 n application ' r 1 St i solution level. If the tartf 

t r it. r i I - 1 remo t trodc ami storing if in ta i OT Dl ^ ^ 
« 4 i t f it- undesii i i t i i 1 

installed and th < rode a >cmtsd in-line. 

For in-line applications, where the electrode is installed In si pipe, the electrode should he placed on 
th u e thep tive pressure) traj should be insta that itch 

flow stops, the electrode is still ijr.mersed in the solution. If the 1 < 1 u.c he pipe can not be 
stopped to all i i It * electrod tnl electrode should be placed ib a 

t I line with Isolation es to allow foi electrode yen Install tt rod deaths witi 
rat u + ;p ^irtij down, at least 5 degrees above hor omol. (Refer to Inst (alien 

drawings) 

llje electro^ hould be in&lal i in an are where there is good solution i * w md where it will 
respond rapidly to chemical additions. The placement of the electrode relative to the placement of 
chemical replenishment, along with the quality of the mixing, and the replenishment pump flow rata 
are- all critic;! to ia * si r r< < ttr; 
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Electrode Assembly 

Prarsabro.er.sioi ipplicstioas, attach tiuHbsmie Jiehousii 1 1 Nl 1 coupling and 

riate length of 1° pipe. H fit i cont 

ectrode 1 j able. Remove protective cap from tfce end of tl c < :tr ixJ 



tf the cartridge h jntil i < is. Th t ; , v 




ELECTRODE HOUSING WITH PREAMP ELECTRODE HOUSING WITHOUT PREAMP 

SUBMERSION MOUNT SUBMERSION MOUNT 
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Wiring Instructions 

For housing,? thai contain 



Dram: 
Orange: 



the integral preamplifier, a|lach l « s 7-awitictor «sWe (iirecily u> the 



'• 1 i nip 

G-resn: 

Wht w/Gm stripe 



Earth Ground 
VpH(pH +) 
Com {pHi -) 
TC + {optional) 
TC - {optional) 
s 5 VDC 
- 5 VDC 



TC = Temperature Compensation 



i t , . < , 1 r it s! i t i t > I 

box, the)), use pfa 102535 tabic to reach the instrument. 

r housings that do no i + < 1 tt i BMC oo n th 

housing to the fci»ak- BMC connector on the instrument, and «*e optional tempcr&tttre wires to the 
temperature it ttenrra s p on the instrument; 

Grn: Earth Ground 

Red TC (polarity not critical for TC) 

Bfk : TC {polarity not critics! for TC) 

[TC = Temperature Compensation) 
U noti-dtsipiificd Mi/nut is tret ibims I ei u -pi < i r ■ th i n t hj i j tK uk„ 1> "1 
i hie or B nncctor! I) t t L ,hi J, u 

teet jm l h u ing t; at cent > ircl ill miled preampl ier 

WIRING TO A W-25Q/260 SERIES CONTROLLER 

-'•o: J MF«j;..y'M-\i^f.'ia.v; 



com » owe* s-tat 




WEL 
Electrode Diffamp 
Housing 
<P/Ns 102581, 102606} 



W-2SWZS0 CONTROLLER 
(BACK PANEL SHOWN} 
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ft WIRING TO A W-1 50/160 SERIES CONTROLLER 
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■ WIRING TO WNI/WDT31 0/WDP SERIES CONTROLLERS 



POVV-R SUPPLY 



^==3^ 



\\[ l L 



ilL: Si 



0 *ku« 



n 



NEUTRAL 



I [PfNi 102531, 10»0S. l«?53i 
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m WIRING TO A WPH300/WDP SERIES CONTROLLER 



FRONT PANEL povvfr = 
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! Cornbi i - i t 1 u ; ; - . i OEiPff: ' ■ Reference ctn de iggecfiy madt 
awl easy to use. Because the pH responsive glass bulb or flat surface is relatively this, care should be 
taken so to the bulb does not become scratched or b.rokets, It is also important that QRP measuring 
•surface? are not scratched or gouged. The suggestions in thissheel are intended to help avoid these 
problems. 

I 1 1 1 iled reference d < t the net d ' * 

minimizes reference dt mi fb ! l } > i ressu zed 

s ■stat s (refei ceil man sites t si t he factory for maximum pre e smperatwe limit 
information). 

Important Considerations 

1 . The pH Biectr lei hij ed in a plastic bottle or cap containing a otution of 4 bnfler and potas- 
mj! chloride. ORP (REDOX) 1 p r f cotton wetted 
with tap water. The electrode should remain in the bottle or cap until it is used. J!" the electrode is 

j nfreq the bottle or cap and h baton, should 1 eda re elect r « 1 

2. Electrodes are a form of a battery and have limited shelf lives. Electrodes us inventory should be 
rotated so that older electrodes are used first, 

3. Vigorous stirring brings, a sample, buffer or rinse solution to the measuring surface more quickly 
and will improve speed of response. Care mast be taken to keep the electrode's measuring surface 
from striking a surface and getting scratched or broken. 

4. After exposure to a sample, buffer or rinse solution, carryover can be minimized by blotting - 
never by wiping - the electrode with a clean, non-abrasive paper or a clean cloth towel. 

5. As a rinse solution, use a part of the next sample or buffer which is to be measured. This action 
it > wiil mini i r - in <> rt I > in earn wet 

6. hen calibrai jse a it o ct m in abac to ma < 1 unj le 1 >r 1 polo; catibra- 
lions or as the first buffer for 2 point calibrations {see below). This action will minimize span 



7. Readings similize faster in si esoluti ts. than others; allow time for i i itn > stabilize In 

t veiet tabic readin I t • i ISsccoi 

8. AH p'H eh* thtin = ng sef racterized b 1 1 span and peed ol 
[ > t -ig is b iefe he2poi i It pH meter 1 tnual 

t , ' ( 1 1 1 e i 1 ' ; f Jjastcdt > i l i <> ' u 1 i i 

errors (but wi 1 1 not affect the speed of the response). 

9. Electrodes Should he replaced when their readings cannot be corrected be rise meter's controls and/ 
or when theii spee d ol « t ng used i i e 
frequency of elecirode replacement is a function of the application: electrodes operating in hot 
liquids at very high or very low pH values will have shorter i ives than those operating at neutral 



* Sofia 
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t k < .i- ii ( 

10. Coatings on at; electrode's surface prevent new liquids from contacting an electrode's measuring 
i 1 r 'i t i, i • . jr iging- B ncluding that an wed 

replacing Jul 1 t! i uri cs toi coatings. 

eafla rede readings it I 1 f releetr rtes wit 

mper ire pi t this effc in be corrected by manual < » eropetature 
compen ii» ii ' r < Tit' 1 . i are n< rectable for th t nperature changes) 

Si i >rsd the reed p( ( i t ( )R 1 t!y in J 1 f ringth t tiue or fhe use of 

temperature tanatpett mint temne ' ' npk, that the 

reading:-: s t 25°C and 75 C 'C will be (and, in feci are > different. 

CALIBRATION 

Vsartite, folio 1 pro hire shown in the pt-f M r nsiroctio l U jJ These procedures will 
j ; <_ j eibei m« imj r *- manual ments. a micro-p t 
type or a pH transmitter. 

FREQUENCY OF CALIBRATION 

ihi ireouertc; of calibration is, a t m .ton of many factors. These factors include: 
!. Tk accuracy i ppl cation. 

2. The value of the oi'l>specification product versus the tost of calibration, 

3. The coating or abrasive nature of the application. 

4. The stability of the pIT Electrode and pH .Meter as s system. 

11 ttok cy of calibration is r ennined 1 expert enc \t a now installa.t tbi 

t giw irothil be keel-raven few hours t . ii vitfi < rcalibrath hattges tioted in a loj Asa 

pattern ,o! <n -t nbdtw j, t m )d itv tn.u fe ..en ohhr u , t, <. Levis i an be 1 su.u ed U <>tu.e a 
fay oi i wet ' b t frequency i ibratioit i el espomtbii 1 ' 

or.ee- a week i 0 amended in i between calibrations 

SYSTEM CALIBRATION CONCEPTS 

The pH Electrode and the pH Meter should always be calibrated as a system. Electrode calibration 
of; SiMr- i i « r checks the meter o»1 i does not r imp e 

thepH i " rtect when new he perfor t i ^ tr i i varies with 

time, usually in an unpredictable way WIk < e< < >r connee i cirodeloa 

different pH meter, is-caiibratka rnitstb perforated. 

SINGLE POINT CALIBRATIONS 

Single point c librati t 1 Ive he me o onepHbuii II \ f vii^s t 1 1> ma e hot can 
prov Ida mi leading results. They should only '• -, x a foi quick < becking from time to time. 

TWO POINT CALIBRATIONS 

Astl»irnam< implies point. rations use 2 pH buffers: for example, buffers 7.00 and 4.00 or 
buffers 7.00 and 10.00. Two point calibrations correct for the pH electrode's off-'-c-. and span errors. 
Since both art vary with time, the 2 point meth I redone 

GRAB SAMPLE CALIBRATIONS 

eGt mi f r- t nethod is used ben it is difficult or unde ible to remove an elec- 

trode from a system This method involves obtaining a sample of tbc Kqt ' " uredand 
noting the me . a- that time. The sample's > hi jobt3 by use ©1 ealibt ted a! oi 

* to or 12 
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port ii le met r it I 3 of the on-line meter 

ii , , d by the dif in it < t ri 

i f I i mi - v it e i tut i iiit 

time t ii hi » aim: e« i 3 i the j ti 

or erroneous results may occur (See #1 1 on the previous page), 

CALIBRATION PROCEDURES 

Stepvu<ecaifh! t< 1 1 t Irtsirud n Mam J Fhe following 

,i t »i ! f t H 

1. Before placi th < r > a i e jer towel or clean absorbent ctoth 
to blot, no;, wipe, off any liquid that chng* to the electrode. This action will mirsteisce carty-OVW 
that could contaminate the buffer, 

2. Always use fresh buffers, Safely dispose of the buffers after they have been used for calibration 
Do not return them to rbot 1 > > 1 < »' ninafe he buffers 

3 Stir the electrode in the buffet to make certain thai the fresh buffer quickly reaches the electrode's 
measuring surface. 

INTERMITTENT OPERATION 

Some facilities are only operated pari of the time. Whets out of operation, electrodes 
musf not be allowed to be exposed to air ana become dry. Electrodes sfu uld be rem > sd t">.» such 
systems and stored in their bottles and caps or in a beaker, filled, preferably with 4 buffer. In sonic 
instances, power to the ' oft; this mdhion can be harmful to the electrode Electrode* 

should be disconnected from un-powered meters. 

ELECTRODE CLEANING 

Coatio ni- < < a u T 1 1 t e i t 1 t • 1 sdings inekidin < a f i > i 

and slow response tiroes. The type of costing <3 at* til type »f cleaning technique 

Soft ©cwlMigs con be removed by vigorous stirring, by use of a squirt bottle, or very carefully, by 
u r;t it i it ha 3 ifi, J. a ■ umtbrash paj n ot d< t 

Hate coatings should be chemically removed. The chemical used to remove the coating should be 
the least harsh 1 .1*1 t « > in 1 01 2 minutes and does 00! attack 8* 

v t ueri at s of construction Fort: impk 1 calcium t 1 » 1^ >e remo d 

with 5% HCd i muriatic acid). 

Oily or organic coatings ate best removed th deterge! ranopj priate solvent that does not 

k the electrode's materi tion. F< » 1 \ 1 t I I ' 1 

icetone should be avoidt 1 ! i rode 's body is niade of CTVX 

Note: When using chemicals or solvents, care should be taken sad appropriate eye, face, Stand, 
body and/or respiratory protection should he used. 

Never abrade or sand a pH electrode's surface. However, the measuring surface of an ORP/REDOX 
eiactroda may be gently abraded by use of 600 grade wet silicon carbide paper, jewelers rouge or 
eery fine steel wool. 
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Notice 



© f 998 WALCHEM Corporation 

5 Boyntcn Rom ic I ; tc n. MA 01 746 USA 

(508} 429*1110 

!i R ' ts Reserved 
Printed in USA 



Proprietary Material 

The iform n uons contained damn are the property of WALCHEM Cotporstion. 

nfon ' > -> •• 1 riptions may not be copied or reproduced by art) roea; s, < - v ^' ' - 
nat tributed wiihou , > ' V At. CHE? < 

Boynion Read, hol'iston, MA 01746. 

This iocument ts foi ^formation purf a v< o s e^ . - < ithout notice. 



Statement of Limited Warranty 

WALCHEM Corporation warrants equipment of its manufacture*, and bearing its identification to 
tx free from < g eck n workmanship and mat 

12 months for mechanical parts and electrodes from date of delivery from the factory or ayffto- 
> j ;> i , mde w r )t -i sen -j* othemli when such equipment is used In 
i r * t 

I in writ < f purchase ■ i 

w»ms!7(y s.r' toe ©wted to replacement or repair, F.0.6. Houston, MA U.S.A. of any defective 
3 smew or part which fc» v t stome rt KM flc ' r rfatfWr 

es prep a <- ><. fere;? by WALCHEM • ' ' " ' 

Ropl3a>ah<e ei pat i glass components are expendable and are not covered by any 

warranty, 

THIS WARRANTY IS IN LIEU OF ANY OTHER WARRANTY, EITHER EXPRESS OR IMPLIED, AS 
BE i ML/7 1ERCHANTA8 ITY. FITNESS FOR At PARI LARPUR SE 

RUSE, OR ANY i ~R MATTER 
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Maintaining am lil v,nil t its pH Probes 




^H< • :. j^A^out Us; [^System Examples] ^T echni cal Art]cies[ 



pH Probe Maintenance 



fhesucces failure of pH measurement depends on > Ucal the j ibe and proper 

uen! j irf us e< te probe. 'The proc ures d ibed ' hin apply to the most common pH 
probe in .use ■ toda and that is the lla i mbmati. pi! probe 

The most common failure mode associated with pB probes is breakage. The pU electrode is a very thin 
gias metnbran hat is easily dania i r. i thii i illabon or mechanical 

shook during calibration are often I ' i plugged 

reference j on i. Th sfej i on umsi >fapor material, t b we or'} 1 

must reman ■ f i - 'laid interface bet* ee i II j 1 aid 

mi the process fluid. A flow, albeit mfmitesimally low. mm exist from the reference electrode to the 
j. fluid. In ironments where tlwt hSgl 1 ' il grease I jui an become 



Probe Cleaning 

Vh-; l probe will become s I 

mart I . i i ,i 1 k i i i r * ned with aggressive 

i i i . t 1 i te acid ltd t 

i for prob Lib 1 e junction salt Ik is the junction it i 

raped a ' ' er re > 1 i i egress ures 

r.neiit! > bring 1 »ck to probe 

I ! lass: pH sing n braneroa o require send ome :»pp i I i 

tenth] can lie 1 iehydraled e • bit a thin layct e j 1 Ibe best 

j m L edaie tor 1 ss to soak the probe in a pH buffer of 4.0 

1 ( .t l I - 1 C x ! i ' 1 ' 1 

solution will usually work. 




http www.ph > > ' a'pHJProbe _Servke.htm 
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Maintaining ndCaii: tg ; I Eiectrt ie^'pH Probes 




[n roost cases he • r« ' wocedurcs desert 
necessary t <. i - insist of sinn 

probe with a 1 <h t m«st be taken n 

membrane. TIk gla 1 k delica « but st 
aggressive cleaning with a cloth, 

pH Probes will Likely be the most service intern 
plant. Most neasur Jg < eroents suet as flow » 
etc. rarely need ervice. Ho • er, pH probes, i 
requite service as often as 2 or 3 tim.es a day. b 
cleaning and calibrating once monthly will xuf 



lil rs. le re sen ist about any other type ot r that we i i 

! In i '1 t intei m S! ' j 

require weekly or monthly cleaning it thi uibrations Oks actual frequency i i function of the 
nst iiau it nvironment but could be as often as t couple of time* a day 

pit Electrodes must be calibrated using a two point method with the appropriate buffer standards. There 
ire some ma r 1 r ii it h ee\ r \ moot endors this 

method. pH probe failure modes are numerous and can escape conventional single point cheeks, 
fherefore a two point tii! 



To perform a two point calibration two buffer solutions: 
. re Ken ill? is the mefh nplie * - rffers 
V h pot i iii t ra 

that probe opej in. ^ lent .adoring pi 
neutralization probe should use pH buffers 7,0 arid 10 
Like wise, a pH probe in a hex ivak nt chromium 
redaction n r npie should be calibrated 
with a 2.0 (or 4.0} and a 7.0 buffer solution. 




en til it nu-rxninate the buffet ne implies pH buffet in 

lesignedtobe tiering at i < edpH ilu fhey can, howeve become easily contaminated 
which of course rend them u The] I hat J then t page indicate hat the 

probe must be t > I" * rat ftoro 1 he next. As one to it expect it is 

i .in one he t a toil tin < 1 n 1 , i ' J 

essential when moving between buffer solutions, D\ or demineralized water is not required to rinse the 
probes, any clean water source will suffice. 

On another topic, for a moment, it is important to point out that DI or demoralized water should not 



http:/Wvw w .phad i n -mi en! to m/pH_Piobe.. Setvice,Mm 
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1 r r r ill [ 1 l >i 



, [ 1 f i I e i f x I I i i ' t 

th high io » l'i ) 1 '-f t j ' 



pH Probe Output Voltage vs. pH 



-420 




New probe with an 
QffeetofOmvata 
pH of 7.0 

New Probe with a 
lope of 59mv/ pH 



14.0 



As a pH probe ag 
change. This is v, 
Additionally the s 

Generally spcaki; 
develops or more 



: ov,s for a complete calibration tha f to both the 

offset of a pH probe and the slope. 

The actual calibration procedure will vary from device to device, hot the actual function is almost 

ii t tl >, ji i I i 

Zero point md « i Span 1 T pi t r< villi di bra ted a » 10.0 The "Ml 

buffer solution is the Zero point c a 1 the 1 ! ufie i used for the Span adjustment Che 

procedure that follows assumes that the transmitter is equipped with separate Zero and Span 
i . t tetcts 



s and el 



y described. Inspect the probe for any 



i TO :d.l 



>r th - 1 lu / f < sta 'ih cl! i - 

i occur within 30 seconds. Record the 



1) Remove the probe ii 
obvious damage. 

2) immerse the probe in apH buffer so: 
take as long as 2 • t ithough for , 
ind ted pH tti in do nol calibrate 

i v ,i i i i wipe drj Immerse the probe in a 10.0 buffer solution and 

lk\\ to s \Mi e <^ in su_p 2 feorJ as m step 2, 

T i e performed so t i i i ' > kc-d, It 

3 i , nerto h libradon 1 > t r S L-tfted sin l i 

calibration.] 

i) ' j a l t t ear randw 1 turns hepto i tit' 

and wait lor the reading: to stabilize. Adjust the Zero pot so that the pH indicator reads 7 0, 

5,i RJtwc the probe with clean water and wipe dry. Immerse the probe in a pH buffer solution of 10.0 and 

I i idO 

epeat Steps 4 <& mtil the probe indfc 7.0 and M it i Her solution 

Note: With older analog transmitters las sa the example above} the adjusting the Zero pot may have an 



http 'www.phadju men :orn/pH Probe_Service.btro 
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M« uning and ! libraling pH EJ.ectrotk pH Probes Psge4«£4 



effect on the Span i J isa ve With newer m opm -mi 11 levi es the procedures ate 
somewha sirm erinttotttl ; is no ist< ateVm tnhe two 

With newer Microprocessor based pH. transmitters, such as those used on all of our systems, the 
procedures may be slightly different, however, the fundamentals remain the. same. Refer to the 
Operations nd Maintenance manual < i 1 I tat oa procedures. 
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